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Abstract  AA Impactor Schematics 
Atmospheric aerosol (AA) particles are 
defined as solid or liquid particles suspended 
in the air. AA particles smaller than 10 µm 
(1x10-5 meters) in diameter are small enough 
to bypass the upper respiratory system which 
functions as a filter for harmful substances 
entering the lungs.1 AA particles can be 
collected using a device called an aerosol 
impactor. After collection, the particles can be 
analyzed offline for chemical composition 
using a variety of analytical techniques. The 
weight of a commercially manufactured AA 
particle impactor poses an issue if it is 
attached to a mobile AA particle sampling 
platform such as an unmanned aerial vehicle 
(UAV). In this study a lightweight plastic AA 
impactor is designed and fabricated using 
Autodesk AutoCAD 2016 and a MakerBot 
Replicator 3-D printer. 
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Figure 4. Schematic of an AA impactor. 
Equations Used for Design 
Optimization 
Figure 7. Side view of impactor outlet. 
Figure 2. Top view of outlet piece 
Figure 6. Side view of 2.5 µm  impaction stage. 
Several attempts at fabricating pieces of the 
AA impactor were conducted using a 
MakerBot Replicator 3-D printer (100 µm 
resolution). It was found that 100 µm 
resolution is not sufficient to produce a 
functional impactor. One piece of the AA 
impactor was fabricated using a Formlabs 
Form 2 printer (25 µm resolution). It was found 
that a resolution of 25 µm should be utilized 
for future fabrication attempts. 
Future Work 
•  Purchase a 3-D printer (25 µm resolution) 
that can produce a more precise AA 
impactor. 
•  Fabricate a functioning prototype. 
•  Characterize the collection efficiency of the 
AA impactor. 
Figure 8. Side and bottom views of 3-D printed 
(MakerBot) impactor outlet. 
Figure 9. Bottom view of 3-D printed (Formlabs 
Form 2) impactor outlet. 
Aerosol particles. 
Collection 









Figure 5. Top view of impactor outlet. 
 
Stat ionary moni tor ing stat ions have 
traditionally been used to sample AA particles. 
A UAV could make it possible to sample AA 
particles from  emission sources located in 
challenging geographical areas. A lightweight 
particle impactor is essential due to weight 
restrictions placed on the UAV payload. 
Advancements in 3-D printing technology 
have made it possible to produce strong, 
lightweight impactor prototypes which may 
ultimately be flown by a UAV. 
Figure 2. DJI Spreading Wings S100. 
Figure 3. Particle Emissions.  
Figure 1. Formlabs 
Form 2 SLA 3-D 
Printer. 
Reynolds Number: Ratio of inertial forces to vicious 
forces in a fluid (Optimized at~3000 for cutoff of 2.5 
µm particles).2 
  
Stokes Number: Dimensionless number that 
characterizes the movement of particles suspended 
in fluid flow. Governs impaction of particles 
accelerated through a nozzle. 
Values based on Marple & Willeke (1976).3 
S = Nozzle to plate distance (optimized at 1.5x nozzle 
diameter)4 
T = Nozzle throat length 
W = Nozzle diameter 
ρ = density of particle 
dp = diameter of particle 
µ = viscosity of flow medium (air) 
u = average nozzle exit velocity 
C = Cunningham slip correction factor 
Dn = diameter of the Nozzle 
ρ = density of fluid 
v = fluid velocity with respect to object 
L = characteristic linear dimension 
µ = dynamic viscosity of fluid 
